Background
Introduction
Maternal mortality has decreased worldwide in the last ten years; however, in the Sub-Saharan countries it is still high. The World Health Organization (WHO) estimates that, currently, 287,000 women a year die of preventable complications related to pregnancy and childbirth; the majority of these (99%) occur in developing countries and, out of those, 51% occur in the Sub-Saharan region [1] . The main direct causes of maternal deaths are haemorrhage, hypertensive disorders, infections, prolonged labour and unsafe abortion [2] .
In Tanzania, antenatal care (ANC) service is free of charge and 96% of pregnant women attend ANC services at least once during pregnancy, while 43% attend the WHO-recommended four visits according to national estimate [3] . The maternal mortality rate (MMR) is estimated to be 454 per 100,000 live births, amounting to 8,000 maternal deaths per year [3] . To achieve the fifth Millennium Development Goal, aiming at a 75% reduction of maternal mortality, Tanzania should have an MMR of 193 per 100,000 live births or less by 2015. In order to address the MMR challenge, Tanzania, in 2002, adopted the Focused Antenatal Care (FANC) [4] model as one of the strategies to reduce maternal mortality. The aims of FANC include early detection of existing diseases, health promotion, prevention of diseases, and counseling on individual birth preparedness and complication readiness (BP/CR). It is expected that when advice on BP/CR is followed, delays in seeking and reaching care will be reduced [5] . The concept of BP/CR is summarized as follows: to in advance identify a skilled birth attendant, plan transportation in advance, save money, identify where to go in case of emergency, and to identify a blood donor [6] .
In Southwest Ethiopia, a prospective study was performed to determine the effectiveness of a birth preparedness program and the use of skilled care. This study found that BP/CR was associated with an increased use of skilled birth attendants [7] . A randomized control trial done in northern Tanzania that involved development of birth plans by health care workers and pregnant mothers, showed skilled birth attendance increased compared to the control area [8] . Moreover, a recent systematic review and meta-analysis of 14 studies from developing countries evaluated the impact of a BP/CR intervention involving women's groups, families and communities. This meta-analysis showed a significant reduction in neonatal mortality but a non-significant reduction of maternal mortality [9] .
Studies from East Africa show that women have inadequate knowledge of obstetric danger signs as well as a lack of birth preparedness plans [10] [11] [12] [13] . However, involvement of men in reproductive and maternal health education may contribute to a reduction of preventable fatalities as demonstrated in previous studies in Tanzania and Nepal. When men were engaged in different reproductive health programs, it resulted in positive outcomes such as increased condom use, more couples adhering to the program of prevention of mother-to-child HIV transmission and the use of skilled birth attendants [14] [15] [16] [17] [18] .
As men in many settings, such as in East Africa, hold the financial power in the family and can influence the decision on where women deliver or what to do in case of an emergency, women depend on financial assistance from men for their reproductive and maternal health needs [19] [20] [21] [22] . Ugandan women were more likely to have a birth plan if they were escorted by their partner to the emergency obstetric care, and also if their spouses helped with household chores and childcare [23] .
Studies on men's knowledge of danger signs and steps taken for BP/CR are scarce. In Malawi [24] , a study on male perception of birth preparedness and severity of danger signs showed that men would promptly seek care in a health facility if a woman had severe bleeding, convulsions or swelling of hands and feet. Still, a quarter of men would go to traditional healers for care of pregnant women in the case of convulsions. This finding indicates that more efforts are needed to make men understand the severity of pregnancy complications. Therefore, for BP/CR to be effective, men, as well as the whole community, must be empowered with the knowledge of danger signs, in order take appropriate action when labour starts and/or if an emergency occurs.
We have not found a study in Tanzania that assessed knowledge of obstetric danger signs and birth preparedness among men. This study aims to assess men's knowledge and their involvement in BP/CR in the Rufiji district of Tanzania.
Materials and Methods

Study Setting
The study was conducted in the Rufiji district in the Pwani region, about 180 km south of Dar es Salaam, the largest city of Tanzania, during the months of July and August 2012. The Rufiji district has an estimated population of 217,000 with the male population being 105,000 and the female, 112,000 as per national census of 2012 [25] . The literacy rate among men in 2012 was 83.1% [3] . Occupation in this district involves subsistence farming of cassava, maize and vegetables as well as small scale commercialized cashew nut farming. There are currently many private motorcycles in the district. These are sometimes used to transport pregnant women to a hospital after negotiating a fee with the motorcycle owner.
The district is made up of 128 villages. Each village has two to four hamlets under the leadership of a hamlet chairperson. There are two hospitals in the district; one public, and one private run by Pentecostal missionaries; where reproductive health services, including ANC, delivery and emergency comprehensive care are provided. In addition, there are four health centers and 52 dispensaries in the district, where pregnant women receive antenatal and delivery care services.
Study design and Sampling
The study was designed as a cross-sectional descriptive community survey. A two-stage sampling procedure was employed to select the participants of the study. In the first stage, all health facilities in the district were listed. Fourteen health facilities were randomly selected by using a ballot technique. Then, two villages within the catchment population in each health facility were randomly selected. From these villages, all men who had wives/partners who had delivered within the last two years were included in the study. In total, 756 men were approached to take part in an interview.
Data collection
Data were collected using a pre-tested structured questionnaire developed by Johns Hopkins Program for International Education in Gynecology and Obstetrics (JHPIEGO) and adopted for the Tanzania context [6] Seven medical students with experience of being research assistants and interviewing in previous studies were trained by the first author on how to collect data. The questionnaire included questions related to socio-demographic characteristics such as age, level of education, marital status, and reproductive characteristics, whether he had escorted the partner to a health facility for ANC in the previous pregnancy, residency and if his partner had experienced any obstetric complication in the past two years. Residency is here defined, as rural settlements for those comprised of hamlets and where people engage in agriculture and fishing as the main economic activity. Urban settlements are defined as minor towns, where the majority of people take part in non-agricultural economic activity [26] . In this study we use the expression 'semi-urban area' to mean a minor town having both agricultural and nonagricultural activities. Furthermore, questions on knowledge of danger signs during pregnancy, childbirth and the postpartum period were included. The participant was asked to spontaneously mention any dangers signs during pregnancy, delivery or in the postpartum period. Possible options of danger signs during pregnancy included: excessive vaginal bleeding, swollen hands and feet, blurred vision, fits, fever and severe abdominal pain during pregnancy. In the childbirth period, the obstetric danger signs included: excessive vaginal bleeding, severe headache, fits, severe abdominal pain, labour lasting more that 12 hours and retained placenta. For the postpartum period, danger signs were: excessive vaginal bleeding, severe headache, and fits after delivery, foul smelling discharge and fever. Knowledge of at least one obstetric danger sign during each of the period was coded as Yes or No.
For birth preparedness practices in a previous pregnancy, the man was considered well prepared for BP/CR when at least three of the following six practices had been followed: had identified birth kit, had prepared birth kit, had identified a skilled attendant, had saved money, knew where to go in case of an emergency, had prepared transportation in advance, or had contacted a blood donor in advance. If less than three of these practices had been followed, then he was considered less prepared. The three out six was chosen because previous studies have used the same procedure [13] . Additionally, most people usually buy materials such as gloves, surgical blades and syringes, as part of birth preparedness. In this study we call this practice 'identifying birth kit', though it is not included in the concept of BP/CR. Once data were collected, the first author and the research assistants would, on a daily basis, review each questionnaire to make sure they were properly completed. If there were any missing data, the participants were contacted the next day to complete the missing information.
Data Analysis
Data collected were coded, entered into a database, and statistical analyses were performed using SPSS Version 18. To identify factors associated with birth preparedness, bivariate logistic regression was used. These results were expressed as the Odds Ratio (OR) and with 95% Confidence Interval (CI). Factors that were found to have a p value of less than 0.2 in the bivariate analysis were then entered into multivariable logistic regression analysis.
Ethics Statement
The Muhimbili University of Health and Allied Sciences (MUHAS) Institutional Review Board, known as Senate Publication and Research Committee reviewed the study and granted ethical approval (Ref. No. MU/RP/AEC/Vol XIII). Permission to conduct the study was granted by local leaders at municipal and village level. After the participants who are adults were presented with the objectives and rationale for the study, they were informed of their right to stop the interview at any time if they wished, without giving any reason. They were also informed that their names will not be written on the questionnaires and that the questionnaires would be kept in a safe place to ensure confidentiality of the information provided. Before taking part in the interview, consenting participants signed or put a thumbprint on a written informed consent statement.
Results
Socio-demographic of men and spouse's obstetric characteristics
Out of the 756 men that were invited, 13 men did not want to participate and 18 were followed up three times at their houses but were unavailable. Seven-hundred-and-twenty-five men agreed to be interviewed, giving a response rate of 95.9%. Ninety-three percent of the men interviewed were married with a mean age of 30 (SD 6.6). About two-thirds of the respondents had completed primary education. Participants from the rural area made up the majority of the respondents at 74%. Slightly more than half of the men (51%) had escorted their wives to ANC; seventy-seven percent of the participants' spouses had delivered in a health facility. Almost 15% of the spouses had experienced an obstetric complication in their last pregnancy (Table 1) . Place of delivery previous pregnancy Home 166 (22.9) Knowledge of obstetric danger signs and steps taken in birth preparedness and complication readiness
Fifty-three percent of the men could mention at least one danger sign during pregnancy, 43.9% during delivery and 34.6% during the postpartum period. On knowledge of danger signs, excessive vaginal bleeding during pregnancy was mentioned by 79 men (10.1%); during childbirth, 165 men (22.7%) and post-delivery, 129 men (17.8%). Slightly less than a quarter (21%) mentioned fever during pregnancy but much fewer mentioned this sign for during (5.8%) and after labour (7.2%). Less than five percent mentioned prolonged labour as a danger sign during childbirth (Table 2 ). There were also other signs mentioned such as anaemia, dizziness, malaria that accounted for 19.7% during pregnancy, 16% during delivery and 10.2% during postpartum period (figures not shown in the table). Regarding BP/CR (Table 3) , the most common preparation was to purchase the birth kit (54.3%), then saving money, followed by identification of means of transportation. Few mentioned identification of which health facility to visit in case of emergency as well as identification of a skilled birth attendant. Two hundred and five men, 28.3%, had not done any preparations before childbirth, 43.7% had made one of the supposed birth preparing steps, 16% made two, 11.2% made three, 0.7% made four and only one man 
Factors associated with birth preparedness and complication readiness
Residency, escorting wife to ANC clinic and knowledge of danger signs during pregnancy was associated with BP/CR in the binary logistic regression analysis. However, there was no association between BP/CR and age, education, marital status. Further, there was an association between knowledge of danger signs during pregnancy and birth preparedness, but no association between birth preparedness and knowledge of danger signs during childbirth and postpartum. After controlling for confounders through multivariable logistic regression, Men who knew at least one danger sign during pregnancy were more likely to be prepared (AOR = 1.6, 95% CI: 1.8, 2.6). In addition, living in a rural area was a negative predictor for being well prepared (AOR = 0.6, 95% CI: 0.5, 0.8) ( Table 4) .
Discussion
Men in this community have a low level of knowledge of obstetric danger signs. Their Birth preparedness and complication readiness was very low. Men were less likely to be well prepared if they resided in the rural area. Further, being prepared was associated with knowledge of danger signs during pregnancy, but no association with the men's knowledge of danger signs during childbirth and postpartum. Men who had spouses delivered in the last two years in the community had inadequate knowledge of obstetric danger signs. This finding is in contrast to Kenyan rural men who were found to have a high awareness of obstetric danger signs [27] . The difference may be explained by the fact that in the Kenyan study, men were asked to respond by saying yes or no to 10 obstetric danger signs that were read out to them. As an unexpected finding, there was no association between knowledge of danger signs during delivery and postpartum with being well prepared, but association was observed with knowledge during pregnancy. Previous studies on knowledge of danger signs and BP/CR among women in Uganda showed there was association between danger signs during pregnancy and the postpartum period with birth preparedness. However, there was no association between knowledge of danger signs during childbirth with birth preparedness [13] . Similarly, studies in Guinea and Ethiopia among women have also shown that knowledge on obstetric complication does not translate into being well prepared [13, 28, 29] . The explanation for this finding could be related to the source of information that they had received regarding the danger signs and birth preparedness. Another explanation may be that men do not participate in ANC regularly, though they are encouraged to accompany their spouses. In addition, studies have also shown that BP/CR interventions on educating women on danger signs alone did not increase institutional delivery [28] . There is therefore a need to rethink further intervention that involve education on knowledge of birth preparedness and complication readiness In this study, half of the men had escorted their wives to ANC in the last pregnancy. It is not clear whether they also received information that can lead to appropriate action regarding danger signs and birth preparedness. Among the danger signs, we found that knowledge on severe vaginal bleeding was mentioned, especially during childbirth, by nearly a quarter of men (22.7%). This finding is in agreement with another study completed in the same area among women [10] and in Uganda and Ethiopia [13, 30] . Moreover, a study from Malawi demonstrated that after being shown ANC cards with illustrations of danger signs, men would seek care if there was a problem of severe bleeding in their spouses [24] . As haemorrhage is a leading direct Table 4 . Association between selected socio-demographic characteristics, obstetric characteristics, knowledge of danger signs and birth preparedness and complication readiness.
Characteristic
Prepared n (%) cause of maternal mortality globally, it could explain the level of knowledge regarding excessive bleeding [2] ; additionally, this is readily visible and dramatic sign. In this community, only 12% of men were prepared for birth and complication readiness. There have been no previous studies completed in Tanzania regarding birth preparedness among men, but in a study done among women in Tanzania, the majority of women were prepared in identifying where to deliver and who would assist the delivery [31] . In our study, more than half of the men mentioned that they bought the materials for childbirth and 47% reported saving money in advance. Tanzanian healthcare policy states that women should deliver free of charge [32] . Even so, the family is usually told to buy these materials, as commonly the health facilities have little or no stock. There is a need to address this issue as a matter of policy so that it becomes clear what the community needs to get ready for delivery and when a complication arises.
Having skilled attendants at birth is very important in reducing maternal mortality [33] . Surprisingly, in our study, 77% of the spouses had delivered in a health facility. This finding is high compared to the average in Tanzania where facility delivery is reported to be at 50% [3] . Similar findings were observed in Ethiopia, Nepal and Uganda where delivery in a health facility was associated with being well prepared or having a birth plan [12, 23, 34, 35] . Furthermore in Malawi, a study has shown that men can be companions during birth and encourage facility delivery if motivated and given appropriate environment [36] . This finding indicates that previous contact with the health system can increase awareness of the importance of facility delivery as shown in Uganda, where men who knew about ANC services, had obtained information from health workers, and their wives had delivery by skilled birth attendants in the last pregnancy, were more likely to accompany their spouses for ANC services [37] . It is therefore important that men are encouraged to attend ANC services and be treated as partners, so together with their spouses they obtain information on BP/CR and hence help in reducing maternal mortality.
This study has shown that living in the rural area makes men less likely to be well prepared for birth preparedness and emergency readiness. Poverty and the long distances to the health facilities may have contributed to this kind of phenomenon. Distance to the health facility has been shown to be a barrier to the use of skilled birth attendants [5, 38] . Studies completed in Ethiopia and Tanzania on factors influencing the utilization of maternal care services and place of delivery have shown that living in rural area makes it less likely for women to deliver in a health facility compared to those living in the urban areas [39, 40] . There is a need to improve the rural transportation infrastructure and promote economic empowerment in order to facilitate the proper utilization of maternal health services.
Strengths and Limitations of the study
Regarding limitations, there are several in our study worth mentioning. As this is a crosssectional study, it is not possible to provide a causal relationship between being well-prepared and other variables. Additionally, there could be a problem of recall bias because the participants were expected to remember events that occurred up to two years before the study took place. We did not obtain information on the parity of their partners and hence the difference in practice of BP/CR depending on parity could not be demonstrated. Another limitation could be related to social desirability especially when men were asked whether they had escorted wife to antenatal clinic. Furthermore, the participants were required to mention, without being shown pictorials, various critical obstetric situations. Providing the participants with images could have given a different result. These limitations mean that caution is required when generalizing the results to other settings. Despite these limitations, our study demonstrates many strengths. One of the strengths of this study was the large number of men who were willing to participate in the study. In addition, we can be confident that our sampling method of randomly selecting eligible men who met the inclusion criteria has provided a reliable representation of the larger population. Men's knowledge of danger signs and BP/CR are not sufficiently studied and we have added to the knowledge base by completing this study. It was appropriate to collect the perceptions of this group as they are the important decisionmakers in family matters [21] . In studying BP/CR, JHPIEGO [6] proposes assessment at different levels, such as at individual, family (including husband), community, facility and policy level. We have focused this study on the husband/spouse view because there is limited knowledge about this in Tanzania, but further studies are needed to assess BP/CR at these other levels.
Conclusion
There are low levels of knowledge of danger signs during pregnancy, childbirth and the postpartum period among men in a rural district in Tanzania. A very small proportion of men had prepared for childbirth and complication readiness. In addition there was association between being prepared and knowledge of danger signs during pregnancy, but no association between being prepared and knowledge of danger signs during childbirth and postpartum. There is a need to have innovative strategies that increase awareness of danger signs as well as birth preparedness and complication readiness among men. Strengthening counseling during antenatal care services that involve men together with partners could be one of the strategies. Another strategy could be an intervention that introduces Home Based life saving skills training to families on dangers signs and complication readiness.
